We report the discovery of an unusual quasar, 2226-3905, found during a survey of quasar candidates. The ultraviolet spectrum (intrinsic frame) of the object is dominated by extremely strong Fe II emission. The emission lines are narrow (typical FWHM -2150 km S-1) a!ld show little trac~ of their usually broad wings. C III] A, 1909 appears t~ be blended w1th an Fe III multtplet and we identify Fe II lines originating from ~1gh-ene~gy ~ev~ls (-10 eV). We c~nsi~er two possible explanations: either the quasar 1S a .low-10mzatton broad absorption lme (BAL) quasar in which the sight-line does ~ot mtersect ~ny BAL clouds or Lyoc fluorescence is the main physical process involved m the format10n of Fe II. Our observations do not favour the BAL interpretation, but rather support the latter process. Higher resolution observations would give definite support to the Lyoc fluorescence.
INTRODUCTION
Over the years Fe II emission in quasars and Seyfert galaxies has been extensively observed and studied. UV Fe II emission is generally held to be strong in all objects (Wills, Netzer & Wills 1985;  Bergeron & Kunth 1984) whereas the strength of optical Fe II emission varies greatly. However, the causes of this difference in strength between optical and UV Fe II emission and, more generally, the mechanisms of Fe II emission remain uncertain.
The standard active galactic nuclei (AGN) model consists of a central supermassive black hole surrounded by an accretion disc which produces an X-ray continuum via energy released by infalling matter. Farther out from the central source are large amounts of gas in small clouds or filaments which are heated by the X-ray continuum and re-emit the energy at longer wavelengths. The innermost line emitting region is the high-density, optically thin, broad emission line region (BELR), which has a small covering factor and where Lycx is generated. Next out is the less dense, optically thick, narrow line region (NLR) where Fe II emission is thought to originate. About 10 per cent of all radio-quiet quasars also show broad absorption line (BAL) features and these are thought to originate in the BAL region which is situated somewhere between * Visiting astronomer, Cerro Tololo Inter-American Observatory, National Optical Astronomy Observatories, which are operated by the Association of Universities for Research in Astronomy, Inc., under contract with the National Science Foundation. b The chip was binned every 2 pixels along the spatial dimension.
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OBSERVATIONS
Spectroscopic observations of the quasar 2226-3905 were made using the cno 4-m telescope and its Ritchey-Chretien spectrograph in 1994 and 1995. Details of the observations are given in Table 1 . A filter was used for the 1995 observations to cut out all wavelengths below 4550 A so that no second orders would be present in the red part of the spectra (> 6500 A).
In order to reduce read-out time, pairs of pixels were binned together along the spatial axis in reading out the Loral 3k chip. This reduced the spectral resolution of the 1995 observations to approximately the same value as for the 1994 observations, '" 8 A in the observed frame.
The following procedure for comparison arcs (He-Ar and Ne simultaneously) was used: long and short exposures were taken at the beginning and the end of the night and zero-point shifts deduced from the night-sky emission lines in each object exposure. For the 1995 spectra, additional short exposures with the filter in place were taken at the start of each night.
The reference arcs cover the range 3187-7384 A for the 1994 spectra and 4450--8807 A for the 1995 spectra. They were both fitted with a sixth-order Chebyshev polynomial, giving rms deviations of '" 0.1 A for the conversion from pixels to wavelengths. The identified arc lines at the extremes of the spectral range have wavelengths 3187.74 and 7383.89 A for the 1994 spectra and 3187.74 and 8667.91 A for the 1995 spectra.
Spectrophotometric standards for the calibration of flux density were observed through both the narrow slits (2.0 arcsec (1994) and 1.5 arcsec (1995)) used for the object itself and a wide slit (6.6 arcsec). The spectra were flux-calibrated accordingly and the narrow slit and wide slit observations compared. The two sets of observations differed only by '" 5 -10 per cent and we therefore used the narrow slit observations to calibrate our programme spectra. This gives sufficiently accurate flux calibration for our purposes. The standards were taken from the 'Southern Spectrophotometric Standards' catalogue of Stone & Baldwin (1983) . Standard figures for CTIO were used to correct for the atmospheric extinction.
The processing of the data was done with IRAF, using the CTIO facilities.
ANALYSIS
The total wavelength coverage of all our observations is 1500-4130 A in the intrinsic frame of 2226-3905. Fig. 1 shows the composite spectrum of 2226-3905 consisting of the 1994 and 1995 observations. Fig. 2 was created by scaling the component spectra so that they all had the same value of the median of the integrated region 2400-2600 A and then adding them together. The 2400-3500 A region is covered by both sets of observations. Fig. 3 shows the combined spectrum for the overlap region obtained from all observations. This was produced by combining and scaling all the spectra of the overlap region according to the median of the overlap region. This region has the best signal-to-noise ratio in the spectrum. for Mg II A. 2798. Consequently it is possible to identify many individual features which would normally be blended together. These have been identified using Moore (1950) , Kurucz & Peytremann (1975) , , and Kelly (1987) . Details of the identified features in the 2400-3500 A region, where the signal-to-noise ratio is greatest, are given in Table 2 and in Table 3 for the spectra outside this region. There are several Fe II lines that have not previously been identified explicitly in quasar spectra. They have, however, been considered in the generation of theoretical model templates of Fe II emission, e.g. Wills et al. (1985) . We have attributed the strong emission features in the ranges 2400-2560 A and 2830-2900 A to Fe II multiplets originating from high~excitation levels (-10 eV).
Emission features
We have also identified several Fe III multiplets in the region 1500-2200 A. In particular, we have deblended the 
Continuum
The continuum is usually estimated from regions of the spectrum that are free of emission features: for example, Wills et al. (1985) use areas of the spectrum just blueward of HIX and between LylX and Si IV A 1400 to define the continuum levels of emission models they are comparing with observed spectra. However, our entire wavelength coverage is dominated by Fe II sion lines relative to this continuum are presented in Table 4 . However, these values may well be underestimated too because of the uncertain continuum.
3. provide at best only a fair fit to the UV Fe II emission and that significant differences can exist between the templates and the observations. We can, however, get an estimate of the strength of the Fe II emission in 2226-3905 by using the indices of Fe II strength defined by Weymann et al. (1991) and Hartig & Baldwin (1986) . These express the overall strength of the Fe II emission in a quasar in terms of the strength of the Fe II emission in regions around '" 2070 A and '" 2400 A. Ultraviolet Fe II emission is particularly strong in these two regions and they are seen in the optical spectra of most quasars. Both sets of indices define a local continuum around the region of interest, avoiding the problems of fitting a suitable continuum to the entire spectrum. The procedure ofWeymann et al. is to measure the equivalent widths of the features at 2040-2130 A and 2255-2650 A with respect to this continuum. Hartig & Baldwin measure the excess monochromatic flux above the continuum at 2080 and 2450 A and divide these values by the continuum levels at the same points. These measures are dependent on the location of the continuum, and the procedures for defining the exact level of the continuum can be somewhat subjective: for example, Weymann et al. define the continuum level automatically and then make adjustments by eye if necessary. Some quasar spectra also show the Fe III multiplet UV 48, centred at 2070 A (we see this in our spectrum of 2226-3905), which has a line at 2079 A. If this multiplet is present then it is quite likely that it will affect the Table 5 gives the values of the two sets of indices for objects featured in both samples.
If we compare our value for the Weymann et al. 2400-A index with the range of values measured in their sample of non-BAL QSOs, we find that our object has the strongest UV Fe II emission. The value of the index lies at least 3.250" above the sample mean. In fact, in their entire sample of BAL and non-BAL QSOs, only two objects have potentially higher values of the index and these are both BAL quasars. Weymann et al. have found that BAL quasars generally have stronger Fe II emission than non-BAL quasars. Comparing our value of the Hartig & Baldwin 2450-A index with those that they find for a sample of BAL quasars, we find that there is potentially only one quasar with stronger Fe II emission. This object also has the strongest Fe II emission in the Weymann et al. list and is the unusual narrow-lined BAL quasar 0335-3339 (Hartig & Baldwin 1986 ). It seems possible that 2226-3905 is the strongest UV Fe II emitting non-BAL quasar yet reported and possibly the strongest UV Fe II emitting quasar known.
One of the most interesting questions is whether the quasar is also a strong optical Fe II emitter. Our wavelength coverage i1l sufficient to include a few optical Fe II multiplets -Fe II 1, 3, 4, 6, 7, 82, 181 -and these appear to be relatively strong. Another indicator that this might be the case is the presence of the Ca II H and K lines at '" 3950 A. Joly (1989a, b) has shown that the strength of Ca II emission is strongly correlated with the strength of optical Fe II emission. Kwan et al. (1995) have also detected strong Ca II H and K lines in the spectra of lRAS 07598+6508 and PHL 1092, both of which are classed as superstrong optical Fe II emitters. Further observations are needed to resolve this matter but there does seem to be good preliminary evidence that Fe II emission in 2226-3905 is very strong at both ultraviolet and optical wavelengths.
DISCUSSION
2226-3905 is characterized by very strong Fe II emission, narrow emission lines, the presence of Fe III multiplets and strong AI III emission. Such features have been seen in only three other quasars, all of which are unusual low-ionization BAL quasars: Q0335-3339, Q0059-2735 Q0059- (Hazard et al. 1987 ) and PO 0043+039 (Tumshek et al. 1994 ). However, Laor et al. (1995) have presented preliminary results of HST observations of the quasar I Zw 1 showing narrow emission lines, very strong Fe II emission and a possible detection of Fe III UV 34 in the spectrum. Baldwin (1995, private communication) has also reported the detection of a strong emission feature at '" 1785 A, in the spectrum of a non-BAL quasar with narrow lines and strong Fe II emission. This is most probably Fe II UV 191 and, as mentioned in Section 3.1, this is usually seen in conjunction with Fe III UV 34 emission. Weymann et al. (1991) have shown that strong Fe II and Al III emission and the presence of Fe III UV 34 (and possibly Fe II UV 191) are generally characteristic of low-ionization BAL quasars. Tumshek et al. (1994) have also suggested that the presence of such emission in some BAL quasars might be indicative of fundamental differences in the broad emission line regions of these objects. However, the exact nature of cause and effect between such differences and the outflowing BAL region gas is unknown. Although 2226--3905 and I Zwicky 1 have no BAL features, they do exhibit emission features that are seen in lowionization BAL quasars. Turnshek et al. have proposed that there might be a few quasars which are intrinsically lowionization BAL quasars but for which the line of sight does not intersect BAL clouds having high enough column densities to produce observable low-ionization transitions, or even for which the line of sight may avoid all BAL clouds. A problem in relating this model to our object is that low-ionization BAL quasars also tend to have weak or absent [ Weymann et al. found that between 1550 and 2000 A the continua of low-ionization BAL quasars are relatively flat, whereas the continua of all other quasars rise toward the blue. The continuum of our object shows a definite rise toward the blue over this wavelength range.
Studies of emission lines in quasars (Baldwin et al. 1988; Francis et al. 1992; Wills et al. 1993; Brotherton et al. 1994a, b) have led to the proposal of a two-component model for the broad line region (BLR) of AGNs. The BLR comprises a high-density, very broad line region (VBLR) and a lower density intermediate line region (ILR) of velocity dispersion intermediate between those of the traditional narrow line region (NLR) and the VBLR. The ILR gives rise to a line component of 2000 km S-1 FWHM at the systemic redshift, while the VBLR gives rise to a component of 7000 km S-1 FWHM with a blueshift of 1000 km S-I. The ILR may simply be an inner extension of the NLR (Brotherton et al. 1994a) . The kinematics of these regions, whether infall or outflow, are uncertain. There are some strong indications that the shift between the two components relative to each other might be caused by gravitational redshift effects. One possibility is that the core component represents more or less radially infalling material, and that the broad base component represents this gas after it has circularized around the black hole, as in a binary star system (Corbin 1995; Corbin, private communication) . The emission lines of 2226--3905 have typical FHWM of ~ 2150 km S-1 and show very little trace of a broad component with FWHM of ~ 7000 km S-I. We interpret this to mean that most of the emission, including the Fe II and Fe III features, originates in the ILR of the quasar.
Standard formation models for Fe II lines (Netzer 1988; Collin-Souffrin & Lasota 1988 and references therein) assume that the region where the lines are produced has a density of at least a few 1010 cm-3 , a low temperature and ionization degree, and a large column density (N ~ 10 22 cm-2 ). Brotherton et al. (1994a) have calculated the density of the ILR to be ~ 1010 cm-3 and the ionization parameter as ~ 0.01.
These standard models, however, fail to account for the strength of the Fe II emission in extreme emitters. Modifications can be employed which would boost the Fe II emission relative to other lines (e.g. much higher densities), but other emission features, which the models successfully predict, would be affected. In the case of higher densities, Lyex, Mg II and Hex would be collisionally de-excited. Both Collin-Souffrin & Lasota and Wills et al. (1985) conclude that, unless an important excitation process has been neglected, the only viable solution appears to be an overabundance of iron. Penston (1987) describes what may be the neglected process suggested by the previous authors (Collin-Souffrin & Lasota 1988; Wills et al. 1985 ) -Lyex fluorescence (see also Johansson & Jordan 1984) . There are various near-coincidences between the wavelength of Lyex and the wavelengths corresponding to energy transitions between the connecting levels of the a 4 D term to odd 5p levels in Fe II . The largest calculated transition probabilities from the odd 5p levels are those to e 4 D and e 6 D, and cascades from these levels to odd levels at 5 eV and then to a 6 D and a 4 D will produce the following multiplets: 363, 373, 380, 391, 399, 1,2, 3, 62, 63, and 64 . These account for most of the identified Fe II emission between 2000 and 3000 A. The rest of the emission is attributable to standard photoionization or collisional excitation processes. These multiplets have been seen in the spectra of astronomical objects, e.g. the symbiotic star RR Tel (Penston et al. 1983 ). Johansson (1983) also reports Fe II emission from a level that is populated by resonance between an Fe II line and one of the C IV lines (1548.19 A).
We have identified all these features in 2226--3905. Penston states that observational verification of the presence of lines from the e 4 D and e 6 D levels of Fe II in the spectra of AGNs is highly desirable and would make a good test of his proposal. The ideal object would be an AGN with linewidth less than -3000 kIn S-1, i.e. 2226-3905. Penston also comments on the similarity in physical conditions between symbiotic stars and AGN emission regions and suggests that much might be learnt about the latter from close studies of the former.
CONCLUSIONS
We have discovered possibly the strongest UV Fe II emitting quasar known, 2226-3905. The object is characterized by narrow emission lines (typical FWHM -2150 kIn S-1) which allow us to identifY many features that are normally blended together. We have found that C III] is actually blended with Fe III UV 34, and the presence of Fe II UV 191 at 1786 A supports this identification. These features have previously been seen in only a few quasars, all of which are low-ionization BAL quasars. However, recent observations of I Zwicky 1 (Laor et al. 1995) suggest tha,t it might also show these features. We have also identified many Fe II lines originating from high-energy levels (-10 eV) which have previously never been identified in a quasar. They have, however, been seen in the spectra of symbiotic stars, e.g. RR Tel (Penston et al. 1983) .
We have examined two explanations of the unusual spectrum of 2226-3905. The first follows a suggestion of Turnshek et al. (1994) that there might be a few objects which are intrinsically low-ionization BAL quasars but for which the sight-line does not intersect any BAL clouds of sufficiently high column densities to produce absorption features, or might completely avoid any BAL clouds. However, we suspect that [0 III] emission is not suppressed in our object and we also fail to find any reddening between 1500 and 2000 A, both of which are characteristic properties of low-ionization BAL quasars. The second possible explanation identifies the intermediate line region of Brotherton et al. (1994a) as the site of Fe II line formation and, following Penston (1987) , considers that LylX fluorescence is the main physical process involved in the production of Fe II emission. This mechanism would account for both the strong Fe II emission and the presence of Fe II features originating from high-energy levels. Other conventional mechanisms would account for the rest of the Fe II emission.
The identification of Fe II lines caused by transitions between high-energy levels in the spectrum of 2226-3905 favours the LylX fluorescence explanation. Higher resolution observations would allow us to confirm that the quasar is not a lowionization BAL quasar and determine the exact strengths of many of the Fe II multiplets. This would provide excellent observational data with which to compare theoretical predictions of UV Fe II line strengths. The mechanism of LylX fluorescence has not yet been included in any detailed computations of the formation of UV Fe II emission, even though both Netzer (1988) and Collin-Souffrin & Lasota (1988) suggest doing so.
This highly unusual object certainly warrants further investigation. Infrared observations would allow us to determine whether 2226-3905 is also an extreme optical Fe II emitter, which there is some evidence to suggest might be the case. Sensitive X-ray and radio observations would also prove extremely interesting.
